Cell confluence regulates tyrosine phosphorylation of adherens junction components in endothelial cells.
In src- and ras-transformed cells, tyrosine phosphorylation of adherens junction (AJ) components is related to impairment of cell-cell adhesion. In this paper we report that in human endothelial cells (EC), tyrosine phosphorylation of AJ can be a physiological process regulated by cell density. Immunofluorescence analysis revealed that a phosphotyrosine (P-tyr) antibody could stain cell-cell junctions only in sparse or loosely confluent EC, while the staining was markedly reduced in tightly confluent cultures. This process was reversible, since on artificial wounding of EC monolayers, the cells at the migrating front reacquired P-tyr labelling at cell contacts. In EC, the major cadherin at intercellular AJ is the cell-type-specific VE-cadherin. We therefore analyzed whether this molecule was at least in part responsible for the changes in P-tyr content at cell junctions. Tyrosine phosphorylation of VE-cadherin, beta-catenin and p120, occurred in looser AJ, i.e. in recently confluent cells, and was notably reduced in tightly confluent cultures. Changes in P-tyr content paralleled changes in the molecular organization of AJ. VE-cadherin was mostly associated with beta-catenin and p120 in loose EC monolayers, while in long-confluent cells, these two catenins were largely replaced by plakoglobin. Inhibition of P-tyr phosphatases (PTPases) by PV markedly augmented the P-tyr content of VE-cadherin, which bound p120 and beta-catenin more efficiently, but not plakoglobin. Transfection experiments in CHO cells showed that p120 could bind to a VE-cadherin cytoplasmic region different from that responsible for beta-catenin binding, and PV stabilized this association. Overall these data indicate that endothelial AJ are dynamic structures that can be affected by the state of confluence of the cells. Tyrosine phosphorylation of VE-cadherin and its association to p120 and beta-catenin characterizes early cell contacts, while the formation of mature and cytoskeleton-connected junctions is accompanied by dephosphorylation and plakoglobin association.